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Abstract of JP 10289908 (A) 
PROBLEM TO BE SOLVED: To provide a 
compound semiconductor wafer in which a surface 
is protected and stability and reliability are improved. 
SOLUTION: In a production process for protecting 
the surface 24 of a compound semiconductor wafer 
22, a multi-wafer epitaxial production system 30 
having a transfer/loading module 33, a tll-V growth 
chamber 35 and an insulation chamber 38 is used. 
A wafer is disposed in the transfer/loading module, 
and the pressure is reduced to 10<-10> Torr or 
below. After this, the wafer is moved to the lll-V 
growth chamber, and a compound semiconductor 
material layer 23 is epitaxial-grown on the surface of 
the wafer.; Then the wafer is moved through the 
transfer/loading module to the insulation chamber, 
and using a vapor-deposition source in an oxide 
crucible, a gallium oxide molecule from a run-off cell 
is thermally vapor-deposited, so that an insulation 
cap layer 25 is formed. In the oxide crucible, an 
eutexia alloy with the vapor-deposition source is not 
formed. 
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[ n m u m m 3 ] 

II I -V EPITAXIAL WAFEI PRODUCTION 
Field of the | glt i: i a a 

The present invention p«, t ,; B! !o 1 1 f - V »,f e: prcdactict an: mo; 
e specilicjIlF ie surface p r c t e c : ; o o of HI-V stnc:«ies. 
BackRrcand cf tit Invest ion 

Prior an 1 1 1 -V epitaxial « a f t , P - c 5 E c I i o c- enp:cjs a s ea i c c od it : 
»r lajer te complete the epitaxial slncitrc V a 1 i c 0 5 £ e ie i c c 0 d u c t i n e tc 
P layers ,r, b,,ng osed. for example G.As , U^Ga^. Al , _ K C » , A E . I nGa*. 
!P. etc., dep. .ding „„ the sptcilic .0 icc/c irct i I tpplicatici and seme 
ond.c.or s.bstr.te. The nsc c( s c m i c c c d « c t i og top layers is prior art e 
pitaxial wafei prndoction resalts io nncootro I !,ble and detrimental elec 
trical ,od chemical s « 1 face properties. Electronic and optoelectronic i 
erice/circ.it p, "Cessioj is compl Scaled aod dev ice/c i ;c. i t performance 
is affected. The degree of coup I i ca t i on and degradation it s.bject to t 
be partic.lar de » i c e/c i r c 0 i t pr "Ccssiog aod applicatico. Fot example, 
tbe fabrication and performance ef noipclar Iransiitct devices/ci r c n i t s 
is hampered bj plasma exposure. Ferm: loci pinning, aod instability of 
t»e gate-soerce and gate-drain regions. The fabrication cf fenrtiona! a 
»d stable MOSFt'T de»icei bas-'been impossible. 

Uncontrollable and detrimental c i e c t r : c'a i and snilaee properties 
are tansed by chemical surface reactions rcsnhing in the Icrmatlcn nf 
native oxides and dangling bonds. It tern, the scrlace is rendered the: 
mcdinamicallj nnstabie and exhibits , p in ced Fermi level. Specifically. 
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the high G a A s Surface - e a e t i ? i E y • r, : t c e 5 Fermi '. c v e ! p i & r, ! c g at: i i : ? a c 
e instability af:er s o - f a c « exposure a; snail is 1G2 LacgBui;: 'A Laigitt 
ir = IQ~ 6 T r. r i } . Striace p r f p a r a : : c n :ecba;qi»«s cceduciec after ?*p<:si: 
e t c air ( s u I f o : , s e I e a i o m . etc.) t a v < p - c r e o t c be i n e f f : c i e & I a 3 d s c < : 
able. 

Pricf art. *c: iesiance, .V. Passlack ct is.. Appl. Pfcjc. It:;.. 
toI 68, 1 0 9 9 (1 9 9 6), Appl. 1' b v $ . Lett.. re!. 68, 3 G 0 5 (1996), acd Appi . 
Pots. Lett., vol 69 , 3 0 2 , ( 1 99 6). U.S. Patect No. 5.451 .548. eaiilic: " E 
lectroo beam Depcsitico cf gal I ion? oxide ;hi& liiras tsic? a s ; c g : e peril 
1 crystal layer*, isssed Sept. 19. 1955, aod U.S. PalcRt No. 5. 55C,0f5. 

entitled ' G a 1 1 i c a Oi i d c Ccatiogs f c r Opccelecircoic Device? U s : o g Elect 
roo Beam Evaporation of a High Polity Stogie Crystal G d 3 Ca 5 0 , 2 Scarce', 
issued Aigost 2 7, 1 9 9 6 , repotted that t h e rmc d y a aai i c a ! I y stable. Iff — V so 
I faces (iotejfaces) »ith 1 o? interface stale d t ns it j cao be fabricated * 
hen a specific instating cap layer is deposited io-sito gb Ci As based s 
enicoodoctcT epitaxial layers ssiog e-beam evapcratioo cf CdjCa 5 0,2 »lit 
e naiotaioiog oltra-bigh vacaoto (UBV) . For GaAs, pivotal aspec:s icclud 
e an extremely lc» Ca As surface expesore tc impurities «10 - 1 DC Lacgxo 
irs) and the preservatico cf Ga As boll and sciface s t c i c h i smc ■ : y . tfcc cc 
oplete exclosicn cl Ga As s a r l-a c e cxidatico. aod the r eq i :-r em e h t s cf a sp 
ecilic atomic stroctnre ass C C i at cc will the i o f e r I a c : a ^ atcros cf G a A s a 
od the deposited rocleeeles. However, the pr c Cess described in the prrc 
r art is net ra a r : o f i c : c r a b '. e s : e c £ It i s plagued by t! c \ i i : « b \ 1 \ : y art) p t 
or reliability. 

Accordingly, i ■ v o u 1 d be b i g h . y a i » a o t a g c o a s to u : t, v ; c c tew & e i Y 
ods of tna oo f a c 1 1 r i n g *h:cl: overcome these pre bless. 

It is a p o r p c s e c 1 the p ; c $ e o I invent i c n I c promise a new a i c : ai 
proved lll-V epiiaiial *afcr prccncticD pr c Cess. 

It "is another pupese cf the present scvecticn tc premier a ne? 
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»•< i. P .,r (( ' in-* <piu.,i,: ftit' : , ri , (i u::it::i 
tf . 

It is nil: ,,c:ke, ,.„«„ cl iu ,„,„, : Sie3; : cc u m . l;d{ 

. ... a »c i. p ,«„, ,,,-v „,..- .hict i, ,«:„,„:, cas , :e , lkrit8tc ll4 
If t . 

Sinmirv cf : h e Icititice 

The ahcee p,cbl<„ S ,H « : h e r « a , iej!t p , f sci>t , 
•»t ab«re ,„,„„ jad „i eM r „ |iui i( , >t||(< cf >!{{ect;ej £fe( 

?Brfi<t °' 1 ( " att ' ci ^^co^.ctc; „f«/ n.t.t,.-, iociuiit, the <; e?5 

Of Pr.eidi.J , ccapcod !„;.„<, t „ : M/fl ,,:„.,„ . j t „ , „ ffjC( | f 
d roa.i.i ao i.s.lalio* c iP l, ye: „ ;6c scf|)ct fl( (|< sj)(r $mc;{:{ 
br (l<r..ll, M.por.tu, ; os , , , , ; n| „.„;,, m;< ||fc( ,. |ic|i:( _ 

l« • specific «emic.5d,ci„ P/cduct: » Q „ 'Cess. , i , i -„ , f . t 
Mt.ii.l pr.d.c.i,. » M ,„ is p „ fidfd iecicdlc* , i;jcsfc: , fli Esd 

• it -itb , m-y , tmh tll .i„ |llJtbcd jod jc . jseIj;(j tijmb{r j[t8cfc 

*d. A cope.od ( «itc.<.ct.r *,ler , S.,f, c « is p,, ccd j „ tbc tr ,„ 

He, „< | 0> d ra .d„| e ,.i the „,.,„« i . tbc .,„!-„,«, , , cd6 ( , ; c „ 
«■ is i«d.c« .<• < lO-'O To,.-. The c. B po 0 „d ,„: f „,.tli. k ,f<. is 
- t. the lll-V ,ro,th cb.^ber ,,d :, ? er ; ,f , „ , { „ (|t 

ill epi:„i,liy „,„ c- tfc, Sl .-, l(e „ „ |i( , (i|(1 „ , 

eler. The «!»•„( s „; t „«, el „ :« „ , 5[ . |ji(Je; ^ 

i Iced D cd.le ,her , e ,1, i ts ,!,: c - tfcl . kcr . titfc| „ j; ff( 

' ' be "* ili "" ,,,f »^e«. and a. iDultti.i cap ; J? <r : t f,;« 

H ,herra,l,? »"«■■'»: •»! :a>c ( c( c^pcod ,»•(..« 

tictcr mite: lai . 

Brief Descriptive cf the Dra^injj 
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R < f f r r i d g i c the d i a > i a % s : 

FIG. I iMes::ates 3 s i n:- j> : If : « d c r e : ; - << c > i c a 1 i vie* a :-:ic: 
art censpcaoi «cie: c vos uc ic r snbstritc rih 3 eatne ciide fcrraaiinc 11 : i, 
e s a r f a ce thereof: 

FIG. 2 ilUsrrales a s i ie p : t f : e d c r c-< s-set t i c 11 1 v lC x c f a cccpt-t 
nd seanccudacror substrate *iib epitaxial and cap liters [Q accordance a 
i th the pTesect : 0 ? e 1 1 i co; 

FIG. 3 ilUstrales a mo I : £ -vaf e ? epitaxial production system eti 
lixed is fabricating tbe stractire cl FIG. 2 ic a c cc r d ancc »iib the p:es 
eot iove&ticc; a c d 

FIG. 4 is a graphical reprcscota' ice of approximate c c nee n t r a : i c 
ns and ion intensities in a Ga 2 0 3 fiic io ttc case cl Gd 3 Ga 5 O n as at e» 
a pc r a t i co scarce. 

Description of the Preferred Im be d i * e i t 

Referring specifically to FIG. I. a pricr ar; 1 1 J - V ccmucood s cm 
iccoduetor wafer 10 is initiated, ft'aler 10 10c ! ud e< a substrate with 
ooe 01 mere layers cf Iff-V material epitaxially Icrocc co the upper 5i r 
face therecf. For pnrpese! cf this disclosure lie sibsl/aU and aoy cp: 
taxial layers formed thereco will be referred u simply as a ccapctnd sc 
miccndoctcr wafer s t r uc t a r e . -wh i c b in F1G.1 is cesifna-ed 12. Cospcisc 

sccni co nduc t c: *af«i straetnre 12 lias a :cp lay'; 13 with an appci sufa 
ce N. Any expose re cf c Gtspc un c Semicccdec icr rafer strocttrc 12 c; top 

layer 13 to a ra b i e c t cenditiers f .i'n. p; c Cc?sicf ceti icdeci'.s , etc; re 
salts io a layer IS cf o a 1 i ? c cxiJc beic? fcined co the surface. Cetera 
(| T- layer IS n ve:r ; fc \ c a P p 1 c a i * a t e i > IC thick. The interlace bet 
weec tcp raycr 13 and 0 alive txidc :ayc; i5 is t bexrocd yoam i c a i f 7 rcs.ahl 
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c and Fermi !tn! p :' o a e d 

A ccn.pc.nc n.iccic.tm <,.„ it„ t . iIt 20 fc,.,i ,. , • cc: : ,r. ee 
•itb .be P : <ie0 ; i„ II5i5l ,.,„.„„, j, f . |c , CeB>(iri (cs . tttj 
«c«.r „f„ llfIc . |If 2 0 inf . njes s sjb5:;j;t s . ;b ^ ^ 

of lll-f „„..,-„ ep itasi , lly le:Bf , „ , |( ||Mf 5t:(it( th{;t{ 

r. bereft., denoted 22. Ccpc.nd , ccod , t t c , wafer itrc.l.r, 2? J 
•* . «a P l.yc. 23 .itb „ „ ppt , „,,„, u , H| c| ccj:se kf (td( ?i 

•••I that ia s .„e specific app., cation, J, f CD 5cat pe:tion! c( tcs?8sn . 
fic.l.ct.i -lei iti.et,,, 20) n<: t *, T b , nc «„-„„■,; , 1JeM 
«l ■■ tk« i.t.l..t. and tppeT lirllff 2 , fflaf simpjr u lU upptr 
« «f «bc ,.„t, m . An i illlltil| cap lay,; 23 ;« , lff „ !Iy e , 3Pt;>ui 
ooto s.rface 24 of tempo. d ■(..'(..i.eter .,(,: fti.ct,,, 20. 

T»t...| no, to riC. .1. , n.lti „:,„:„ prcdcct : cr , 

30 is ill.nr.i.l. -hie, i, atiliced in fabricate < CB pc tC d .„,„..., 

,8 ' ei S,f ' C, "' e 20 " F,G ' 2 '■• 'cccrdance . it | tbe prtsecl ilf|lli| 
■■ Sr*t< B 30 i. dude, , „„„„ Hli fcU]e u } f , ,_ v gfC)rfl ^ 
"bcr 35 attached ,„ , rjBf(er „„ icjj mcJolt „_ joJ f< ^ 
' n ittactc. U transfer and U a j „ d .l« 33. Eat l «f chambers 35 a cd 2 
I I't .ti.cl.ed U tfiufei and led 32 , kll tlips |t( 

■ cn be p, °C* 5! ed in each e-harpb.r .j.hot , r5 . ckipi. 

etc. ft., syne* 20. Thernfoe. e.e, . M ,„ I? i» :r{ d.eed ice „.„. 
50 and , „c,n ra i, „„.,. tbt ,„ t: lt „ c; Sgkirc!t . 8j ^ ^..^^ 
ntil tbt pi °Cffs :$ cnicpietec. 

Thus, as JS cl a „ <Ce 5s cf promt!., llf c| , 

coped ^mfecodueter . ife , !: , Itt ,„ ; r a<ctrdil(e s ; lt . fc( fft((i; ; 
• Miti... , ecn.pc.nd , „ I . eei , t . , lf(f h c . r>Bjft; |tj 

" dS,t " 3Bi !bt in P-cd 5 .;-.i c ., fMU5 3 (. -cc.ee 

- < >0-'« T. ?; . Tfee . lf «: if llfI cc;e , „ [;| . v |f|- , t ( .^ { . }; § 

•I «e A „ I, ? ,m cl cpa^id ,„i„ lilcill ull;i|! jrt t „: tilij ; .. 
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g/cm cn the surface tc product k rcTpcjnd s em i c e c d a c t c r *a!c: s::ic:ir 
c (e.g. ccmpouod semiccodueicr *a!er 'j'octBre 2G;. After t be ern-.h cf 
top iiycr 2?. ccflipcco: s roci rcsd c c: c ; *ale' s:*»ctu?« H is reeve: :< :;a 
osier i o d ioad mesa i e IZ and : fc e c » r. Tso'ato* efcartber 3«. ! a itsilaiir 
chamber 3$. i q s a : a t ; n g cip live; 25 |c | £ rmed cr scface H of ccrnpcoco 
semiccodocior wafer ss net ■ rc 20 fci :hc?ira : :/ e ? a pc r a t i eg i n s c : a ? i c g nsa 
terial o a t o wafer st rue tore 20. 

It i preferred embed iireo t cf ;he pr °C«ss. i c « q ] 9 i i ng cup iiycr 
25 is thermally evaporated c n t n surface 24 cf »afe-r structure 20 b? -her 
nillj evaporating ga I i i am ciide rccieciles f r ore ao efUsico cell using ac 
e vipo /• t i oo scarce in ao Glide cnciblc'. Tbe cvapciaticc scarce i; sc! 
ecled from eoc of pc I yc ij st a I I i ie Ga 2 0 3 having a melting pcici rape, sir, 
gle-crystaJ G12O3 b a ? 1 eg a meMiag peict mpc. c; 3 p c ! y c r j< l a I I i dc cr 5 
Ugl e-cr ys ta 1 material containing a 2 0 3 component ha.-iog a me I t i og pc 
tot rapo. The cxide crucible ccniaio*. sg the evapcratiot « c u - c e is select 
ed Iron* either ac cxide crucible with a netting pcici tp > mpc. wbich ci 
ide crucible ices oct exhibit a eotcctic alioy with the e v 1 p c r a 1 i 0 0 scur 
ec, or an oxide crucible hating a ecfeeric temperature with tee etapcrat 
ioo $oorcc. which eotcctic t easpc r a t u r c is higher than the erapcratior le 
cnperaiurc cf tbe source. Fcflfce;. the cxide crucible : £ • preferably fc:m 
ed of material baling a rclaiiveij high baoegap'. i.e. jcoeraili > 4 cV. 

Ic 8 specific example, tbe cxide c?u:ib)e is formed f r o& one 0 i 
the fcilo*iog materials : Be() -mp = 2 = 07 G C) . Zr 0 2 lap - 2710 C C; . HfG, 
(BP = 2 7 74 C C), La 2 0 3 [rep * 23C3 C C) . A : 2 0, >p = 50:0 r C) . TfcO, ' 
rap = 3 3 90 °C) . Using CC e cf th above rta t e r : a 1 s r c . ; lhc CK .;> C C ;g C ;u; e 
. the evapcraiicn scerce is pr. ! 7 c • r s t a i i r ; e * ; < ! ng i e - c r y s t a : C a - 0 2 c: 
a pclfcrystai! i * e cr s i of I- e - c r v < t a - miierii! c or 1 3 : r-. ; n e a Ga ? 0 : , cc ft p c n c 
at (mpc = 172$ Q C) . In arc.be' JpecMic example, ifcc cxide crude-. c 1 
termed f r dm cne cf :ke fc!!e*itig materials: Z : 0^ :'mp = 2F10 C C; . HIO* 
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[at • C C). Lj-Oj (tp « 2:-0: 'i) . A;, 'J, W.;, * 2 d S C- 'C) . Tr.O, ; 

Bp « 3 39 0 "C; atd i h e cvapcia: sen <ccrt« iocloits cae of G:,Ca-.0,. >»-• 
8 i'OQ C C) iod MgGa 2 0 4 Jr.pc » MM °C; . 

T b t S . rcrcpcacd semiecncucc: * a f < r < t r a c ! a * e 2ft : ? p r c t » : ; c c* f • c 
in «i pes uc i« ambient c c c d : t * c o ? cr: ; . 'c? . otinj; cap. ; 3 7 e - '5 i< :r p* 3 
cc. Beeansc iosola'.i&g cap 1 a y p r 2*. fened -n f tc sen 3«i cf FlC. 3. t 
he itiactuic cr epitaiia! layers arc never subjected tc ambiec* ceei'.iir 
D i i d d the interface b e i w e e e the s o h $ : r a 1 e c r epitaxial i a y e r s , B c j c c t \ 
atiog cap layer 25 is t he rmcd y n ami ca I ; y Stable r i t h excel 1 e c t electrical 

properties. Id the specific example cf a coupe it nt* senicccdtctcr wafer 
stroctire with a GaAs surface and a lare* cf cxide deposited thereco. th 
t GiAi-Ga 2 0 3 interface exhibits raccclaye: abruptness acd the cxide has 
a sirfaee roughness (rns) < 2.5IIAlsc ; tl has been f coed that there is e 
xcellent ooifcrmity cf interface stare deesity ever a fabricated wafer. 

The interface State density is ic general comparable cr better than pri 
cr art densities {H |C cm' 2 eV' 1 ). Fsfther. ir the specific example ic 
which Gd 3 Ga 5 0| 2 is used as an evapcraticc secret, it has been IcdH that 
Ga 2 0 3 films include Cd leTeU belcv ihf detection limit cf Selective I 
oo Mass Spectrcscnpy (SIMS), as i : 1 1 s : r a t « j by rhe graphical represeatat 
ion cf FIG. . 4, 

The thermaMr cTapcrared instating laye'f cn the »afer sirtctu/e 
cf the dlscUsed p; c Cess replaces I r- e expese: s em: c co die \ e 1 surface cf 
prinr art epitaxial products aed the biriec epitaxial s em i c o d d o ct t r es. 
lace is electrically a d d chemical!? c tab ; e 3P <. c x b : b f r 5 exceiler,: elect: 
ual properties. This, the improver ccspctss seal cgi die : c t yjfer icuct 
u r e. fabricated in accordance with the r. c r e ! < l ; f a c e p r c U c : i c e p : ' C t ; : 
ba? the fcCoving advantages: exceilcri e":<c:nci! <j g d efceema- proper:; 
cs ; passivatict and protect i c r cf :b< ; ea:! c % t i vc ; o: epilayc? :;:tc:i,'c a 
cd 6e7ices/ci;ctits fcracd '.herein: siifci.ur »:f ;t? excii.cc: e ; ? • : ; c r. : 
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c a s d chemical sirface properties f the s en i c c c do c t c r epiiare; since: 
e a o d dcTices/circci-s force; therein; » inn; i I icat ic o cl dn i cc/t J:c i : ; 
pr c C c s 5 i n f? ; » mp ; c ve i r c p r e s • • 1 1 M : : y an: i e ■ : a b : I f s r c! 6 1 : . c e s/c i ; c ■ : : 
*: aod esseaMa: parts cf the * tic : en c c c i c ! Fu.Mice arc cct tj^oni da:: 
M pr °Ccsf.ir 3 ff. prts<;f|fi| e:eci:c:ir pai^ivat ice. 

These improvements* essent is : i sci^e c: c ^ e r c cmc ibe prcblcis cf 
tot pricr art. < BC h ar dc t c s 1 1 b 1 1 £ : y »e-{ peer r c I i a h •' 1 : t y . ao <j tlerefc 
re provide a high!? na a i f a c i u i \ b : c p: c Cc<<. 

Wkile we bavc 5 h o » o and describes specific e<rbcdimert< cf ;hc P ; 
fseoc intention, further mod i f i c a t i c c $ and I mp ; e Teinc n l $ »il! c c c t ; Lc l 
boge stilled io (be art. W« desire it tc be a b de r s t c U , therefore, thai 
tbh invention is not limited tc the particular f c rms shevo aD d *e ; tl co 
d io the appeaded claims to cover all aicd i f i c a \\ on s that do net depart I 
rem the spirit aod scope of this icvcnlicc. 
What is claimed is: 

1. A method of protecting the surface cl a compound seraiccudbctc 
r »afer structure including Lhc steps cf: 

providing a ccoponod simiccndoctGi vale stroclofc {21) *i:h a s 
arface [IK) ; aod 

Icrminfi ,e iisiiatir.^ cap layer (25) c a {hf SDr ,*ce cf t fa e -a f e i 
Strottoie bT thermally e va po : i t ! of insulating mater i 2 ; cctc the «if«r s 
trscUre (22). 

2. A metbed cf p.'Cicciicf the snrlace O a s eai UctUct c; *jfei c 
crapr is icg the steps of: 

Prcvidicg a tulti-wafei epitaxial predicts sys-en:- fJ6} icclod: 
H a transfer and lead muca;e (32) witr a l|i V jjrc»:b chamber Hi] i: :8 
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cbed 3 d g ao iosclatcr chamber ;38; ariacke:: 

p r c ? i d i o ^ a ccopcinc semi ccniuc I c - Tafer (22) »!th a -:3:face; 

Plicio? the ccapceoc s em i c c a ro c t c : irafer {??) ; 0 :hf t;il4fcf s fi 
d lead rncdi I e (32} ; 

redicicg the p.'eisct in the ai : : i -«jff e - pred aC :ico <yc;< a .; 25 j 
to < 10" 10 Tcr>; 

mcttog the ecmpcacc cer.icr.iia it tc : *afei [22) cc ihe IN-V gro*;fc 
ebmber (35) and epitaxially gr C *iog lasers ; I3 J 0 , l(lm?zz ^ < Cfr : c , cduc 
tcr material ca the surface cf the ccmpoacd lecciMicter *afer aa 
(1 

ooFing the compcood scni ccodoc ter *afcr {22} tc the : r a c S f e i ins 
lo.d roodoie (33) and theo to the iudaroi chamber (38) and fcrnnog , c 
iosolatiag cap layer (25) by tb.r„||, erapcraiiag materia? cntc the l.y 
er (23) cf conponad sea i ccod oc t o r material. 

3. A net bed cf protecting tbe surface cf a icaiceoti cto; wafer c 
caipr isiog the steps of: 

PMYidio* a nvlti-vafei cpitaiiai piedicrioi system (30) incladi 
*g a transfer and lead mcd U ;r. (33} *ith a III V growth chamber (35) at ta 
ched and as insulate* chamber (38) atracred: 

pfciidiog a ccapcend •Feuiccnticu: *afe: [V>) wish a suMicc: 
placing tbe cRnpctnd ami ccr. :ac i c : *afe? [22) j E tbe rracsfer at 
d load raodcie (3?) ; 

redecing tbe prepare it the Doiti-^fer prcdocti Cfi CMlffl ( 3C ) 
tc < KT 10 Terr; 

moTiai the ccrapcDDd semiccDdKtc: ara f e ; [11) u iht IN-V grc-»!b 
cbaaiber (35} and epitax.alir g;cw: C g !, 7? ; 5 [23] cl ccmpcaad Serriccndcc 
tcr material ca the suface cf the cupcci-J s cm i c c cd a c r c r *,f C j ' •}) ; 

racTing tbe ccrnpcanc g ib: csH tc :cr ,»f cl tc :tc i:a»sie: ar.d 
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leid otdule !35) it i :,ec :t the iciiiator ctaabe: ;3S). » ? t :- c c : :««*! 
Qg the ccaipcood teiiccodoc-.o: «,f lr C2?> Iron the malti-*il«, t p::ii: £ ; 
prcdoet ice system JJQ) ; J0 i 

foraioj Jn ioscUtitf cap lay,: {») 07 thenjllv c*iptut:i( gi 
lli.a ciide mcl, tales f,«, lc efftsicc (t |! u S i og ,, e»ip CIi :: St b ; trc , 
ol oo, «f pc l,c r rE t, i 1 £.c C.jOj b,v:ag , mciti'og p,i„: opc . S i„!,- t ;„ 
til GjjOj ha'i.g , B ,!tioi P«i«! mpc <■< a P c ! • c i r s t a I ! i a e c, >:»,.<-,- 
ffitil ccot.iaiog a Ga 2 0 3 cornea: .,»;„ a tec! S i a| pcict epe, ll( an 
ciide eft i b I e eoa.aiaiag t be e » , ? o : , i i , , ,„ ;{ti ti( c ,.; jt ef|ci|{( hf : 
■ C one cf aa ciide cr oc iblc <itb j «c 1 1 i e f pcit-c nip > rape Fbici disc ei 
atibl« dot« B ,i exhibit aa ealectlc alley .jib the oapcratic fearte at 
d ao oiid, cr.cible ba.iog , istccLfc Icispctat.ri ^ : t h I be erapemica s 
• •ret, »hieh a. tactic taupe tatare is kigfce: than tbc enpuatico tempera 
tote cf the scei ce . 

4. A coapotad semiccodsct or »»f«i suoctoie (22) fitb a Jajface 
(24) aod a. iesalatieg c ,p layer (25) I be rmai ly eiapuattd catc the sail 
act (24) of tbe coopouod sens! coad c c i c i »afct structure '22). 
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A b s t r a c t of the Di Sf Ins ere 

A prcdccticn prccew fe: p:e:ec*iog the furlace -24; cf ccopsui 

seciccodactc: wafer? l22> itcls:es presiding 3 is u S i i - » a f e - cpitazii! p; 
cdncticc system (30) »:tfc a l;ac*lff ar.d !cad module (33j, a 111 — V jrc: 
b c h amb c 1 (35) and ic inso-atcr charcber (35). Tie wafer (22) is place: 
i o i b e ' t r a 0 5 1 e r a a d load rc c d c i « (33) a p d the p r e « ! 1 ? c it r e d c c c 5 to < I C 
-10 Ton, alter which the valet (22) is moved :o the Ell — V growth ckair.be 
r (3 5) a 0 d layers (2 3) ct coinpc»Dd s e n i t c n d c c : c : material are e p : : axial! 
y giowo on the s u 1 lace cf the wafer (22). The *afer (22) is Ueo mi^ti 
t b r 0 a g b the transfer a 0 d lead m c d 0 ! e (33) to the I d s 0 1 a : c r c h 1 mh e r (35) 
aad an iofalating cap » a ? e r (25) i< fcrrced b? thernally e»apcra:itg gall 
i a m ciide molecules from an e H 0 s i : t cell usitg in crapcratica senrec id 

an ciidc cricible, which ciide crucible dees net fcrm ac ct'teciic alloy 

with the evaporation source. 
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